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ABSTRACT: Volunteered Geographic Information (VGI) has the potential to provide benefit to end-
users over and above that of Professional Geographic Information (PGI). A multi-methods approach 
consisting of participatory observation, focus groups and diary studies, was used to study how VGI 
and PGI were actually used by a target user group. A theoretical framework of information relevance 
was used to understand the attributes of information that were most important in relation to the 
characteristics of the users’ activity and their community. The key finding was that the discussion 
amongst GIS designers should not be whether to choose VGI or PGI as the information data set, but to 
consider which combination of VGI and PGI relating to different geographic features and task 
characteristics will best meet the users’ needs. VGI is likely to be most relevant to the user when a 
geographic feature is dynamic rather than static in nature, and can also provide a level of detail that is 
unlikely to arise through PGI. These findings have implications for how different forms of 
information are most effective for different usage situations. Above all, a case is presented for the 
implementation of User Centred Design (UCD) principals when integrating VGI and PGI together in 
a single mashup based product. 
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1 Introduction  
The inclusion of measurements and opinions by potentially untrained amateur volunteers 
(Volunteered Geographic Information, VGI: Goodchild 2007a) alongside that of the trained 
professional (Professional Geographic Information, PGI: Parker et al. 2011) has been one of the most 
significant shifts in the way information delivers meaning about our environment since the birth of 
Web 2.0 and neogeography. Whilst in their most basic forms VGI and PGI may be similar, it is when 
the information describes the environment in connection with its use (rather than just presenting a 
collection of geographic features) when the two forms of information become distinct and 
characteristically different. 
Elwood (2008) and Zielstra and Zipf (2010) have proposed that both VGI and PGI possess specific 
advantages and disadvantages for the end user, suggesting that no single information type may fulfil 
all of a users’ requirements. Consequently, the development of interactive mashups that utilise the 
best aspects of VGI and PGI has great potential to enrich the user experience when interacting with 
Geographic Information (GI). Importantly, the work of these authors relates to the different levels of 
actual utility provided to the user by the information rather than the perceived utility due to the 
knowledge that the information is VGI or PGI. Within neogeography this is an important concept 
since the combination of information presented to the user may it difficult for them to distinguish 
between PGI and VGI. 
In practice, individuals typically search for and use information. They make choices whether to 
accept or reject discovered sources, and derive value from information based on its relevance to the 
task at hand (Tóth and Tomas 2011). In the context of data quality (Coote and Rackham 2008) and 
User Centred Design (Preece et al. 2002), design of new systems should be based on the users’ 
capabilities, current tasks and goals, conditions of product use and constraints on the products 
performance.  
The aim of the study is therefore to take a user-centred approach to studying information use within a 
real world context, and to use a guiding theory of information relevance (outlined below) as the basis 
for investigating how VGI and PGI is perceived and used by the study participants. The scientific 
rationale for this approach is that it enables analysis of the rich detail of how information is actually 
used, and potential application to a wider set of usage contexts, based on identifying key 
characteristics of the users and their tasks, and attributes of the information used. This can lead to an 
understanding of the specific strengths and weakness of VGI, and how VGI and PGI may be best 
combined in a mashup to maximise the utility and user experience for the end user. 
For purposes of the study, kayakers were selected as they (1) exhibit a wide range of skills and 
abilities (which impacts on information use as discussed below), (2) are widely represented in the 
general UK community, (3) are socially focused due to the strong social nature of VGI and (4) use a 
diverse range of geographically referenced information. Their activities also involve a certain level of 
risk, which promotes an increased amount of critical reflection during their information search 
(Carlson and Gieseke 1983). In addition, the kayaking activity comprises an interesting series of 
activities involving information, including: trip planning, the paddling activity itself (including route 
finding and risk analysis), and post-activity sharing of experiences. The results section outlines the 
main findings of this study; the discussion and conclusions sections highlight the implications in 
terms of more general applicability. 
2 Supporting Literature 
Possibly due to the majority of VGI research being based on Computer Science (University of 
Heidelberg 2010), Geography (Goodchild 2007b) and GI Science (Haklay et al. 2010, Jackson et al. 
2010), many questions remain relating to the user centred impact of VGI. Although established work 
is valuable, it fails to consider explicitly the relationship between the characteristics of the 
information, how it perceived by the end user, and how it is used (and useful) to an end user. There is 
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a need to understand the relative benefits of VGI and PGI from the end-users perspective (Goodchild 
2008, Harding et al. 2009). 
In the context of information science, the theoretical framework of relevance can be used to help 
understand the various qualities of both VGI and PGI in use. Saracevic (2007a, 2007b) remarked that 
relevance is a, if not even the, key notion in information science in general and information retrieval 
in particular. The concept of relevance can be divided into two classes: (1) objective or system-based 
relevance; and (2) subjective or user-based relevance (Borlund 2003). This study takes a user-based 
perspective, where in broad terms, relevance is a measure of the match between the information 
needed by a user and the information accessed – i.e. it is a user-centred ‘quality’ metric. It is typically 
a relative, rather than absolute measure, being assessed in relation to a need, rather than a benchmark 
value. 
In a comprehensive review, Saracevic (2007a) described five key forms of relevance; system, topical, 
cognitive, utility and affective; this study is most closely aligned with utility relevance, where 
relevance describes the relation between the situation, task or problem at hand, and information 
objects. This is in line with the notion of situational relevance which has the following key 
characteristics (Borland 2003; Schamber et al 1990): 
 A multidimensional concept whose meaning is largely dependent on users’ perceptions of 
information and their own information need situations; 
 A dynamic concept that depends on users’ judgements of the quality of the relationship 
between information and information need at a certain point in time; 
 A complex but systematic and measurable concept if approached conceptually and 
operationally from the user’s perspective. 
Saracevic (2007b) remarked that “relevance judgements are not completely stable; they change over 
time as tasks progress from one stage to another and as learning advances”. Additionally, the level of 
expertise of the user being investigated plays a role within relevance judgements, since higher 
expertise results in more discerning judgements, and higher agreement between users. Despite there 
being some theoretical ambiguity with the term, there is general consensus that different users use 
similar criteria in their judgements of information relevance, and that relevance is a useful concept 
across a wide range of usage situations (Saracevic 2007b). A relevance framework, which 
incorporates accepted relevance criteria, can therefore be used to describe and compare the relative 
quality of VGI and PGI, in relation to a specific usage context. 
The relevance framework used within this study was that described by Barry and Schamber (1998). It 
is well accepted within the information science literature, and is consistent with other frameworks 
such as Park (1993), Cool et al. (1993) and Toms et al. (2005). This framework is shown in Table 1. 
Relevance Characteristic Definition ‘The extent to which: 
Accessibility some effort or cost is required to obtain information 
Accuracy, validity information is accurate, correct or valid 
Affectiveness the user exhibits an affective or emotional response to information 
or sources of information 
Availability of information sources of information are available 
Clarity information is presented in a clear and well organised manner 
Currency information is current, recent, timely, up-to-date 
Depth, scope, specificity information is in-depth or focussed, is specific to user’s needs; has 
sufficient detail or depth 
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Quality of sources the information source is reputable, trusted, expert 
Tangibility information relates to real, tangible issues or hard data 
Verification information is consistent with or supported by other information 
within the field 
 
Table 1 - Definitions of ‘relevance’ terms (Barry and Schamber 1998) 
Using a relevance framework such as that shown above enables an explicit, user-centred comparison 
of VGI and PGI. Studies using a relevance framework have typically asked users to undertake a 
document search, and then rate each document against a pre-defined set of relevance criteria (e.g. 
Taylor et al. 2009). This research took a different approach – using relevance to understand the data 
that users provide when they describe how and why they use PGI and VGI within their activity. This 
required two key research activities: (1) development of an understanding of the information ‘world’ 
of the users of interest to enable accurate interpretation of data; (2) a means of generating broad and 
unbiased data that describes how information is used. These are described in the methods section that 
follows. 
3 Methodology 
During this study a qualitative multi-method approach was used to understand information use. 
Multiple methods can potentially enhance the validity of data through convergence on a truth 
(Erzberger and Kelle 2003, Roe 1998, Tashakkori and Teddlie 2003). As described above, methods 
were chosen that both developed familiarity with the domain, and promoted the generation of broad, 
unbiased data relating to information use – thus helping to increase the validity of the findings. 
Multiple methods also enabled investigation of the phases of planning and undertaking the activity. 
Participatory Observation was undertaken from the position of the marginal observer (Gold 1969, 
Robson 2002) to (1) better understand the participants’ perspective on information in use, (2) obtain 
an understanding of the context of the information requirements and (3) observe the impact of past 
experience or previously discovered information on participants. This approach provides powerful 
insider knowledge on the relevance of information to kayakers which may be hard to verbalise within 
the relative formalities of a focus group (Robson 2002). Additionally Sui and DeLyser (2011) 
remarked that within geography such observations allow for deeper understanding in conjunction with 
more robust demonstrable research methods. Observation involved engaging in weekly meetings, 
indoor-pool training sessions and outdoor river trips. No notes were taken during investigation due to 
full participation in the kayaking activities; instead observations were formally recorded post-
participation using the framework of Space, Actors, Activities, Objects, Acts, Events, Time, Goals and 
Feelings as recommended by Spradley (1980). Participatory observation allowed for more thorough 
and relevant thematic coding of the data during the analysis phase, plus a degree of validation through 
triangulation of multiple data sources. 
Diary studies were used to help understand the trip-planning phase, and to provide a fuller picture of 
information use (Brookover and Back 1966, Erzberger and Kelle 2003, Preece et al. 2002). The 
design of the diary log sheet is based primarily on the daily record of activities by Rieman (1993), 
containing the time, action, location and success of the information search. Three river trips were 
selected through contacts within Kayak Clubs, and the trip organisers presented with diary log books. 
They were asked to record their information search activities on a daily basis (or as/when information 
searches occurred) for a period of two weeks prior to the trip. Two of these river trips also formed part 
of the participatory observation described above, enabling an understanding of the relevance of the 
information search process, the types of information obtained, and the result of this search process on 
the outcomes of the trip. Unfortunately the third river trip which had been planned, was cancelled due 
to hazardous weather during the winter of 2010. 
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The final source of data was a set of semi-structured focus groups, undertaken with members of kayak 
clubs, sourced through purposive sampling, a process described by Morgan (1998). Participants were 
required to have at least two years kayaking and trip planning experience to increase the validity of 
the data, since those relatively more experienced can provide more discerning judgements in relation 
to information use (Saracevic 2007b). During the hour-long focus groups, participants were presented 
with a series of discussion topics including: (1) their experiences of planning and undertaking trips; 
(2) their understanding of VGI and PGI; and (3) instances where information had had a positive or 
negative impact on their activities. Sessions were recorded, transcribed in full and analysed under 
thematic analysis (Aronson 1994) using NVivo 9 (QSR International 2010) as a qualitative analysis 
tool. All references to information were coded according to (1) whether they referred to VGI or PGI, 
and (2) what the attributes of that information were in relation to the framework of relevance as 
defined by Barry and Schamber (1998); see Table 1. 
The distinction between VGI and PGI is to some extent ‘grey’ and relatively undefined in the 
literature. However, within this study the distinction between VGI and PGI was as follows. PGI came 
from trained professionals (Fonseca and Sheth 2002), or those able to provide detailed geographic 
information that can be verified and integrated at the national level (Goodchild 2007b). However VGI 
came from those who may be considered untrained amateurs Goodchild (2007a) or have no liability or 
structured quality control from their efforts (Fonseca and Sheth 2002). 
4 Results 
4.1 Participatory Observation – use of information during the activity 
Participatory observation occurred on 12 occasions, with over 100 members from independent 
kayaking clubs. Involvement within the kayaking activity allowed for a deeper insight into the 
references and terminology made during the focus groups, providing a more accurate coding of 
transcripts according the categories or relevance. Examples of participatory observation can be seen in 
Figure 1. 
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Figure 1 – Examples of Participatory Observation. A) Very low water levels not predicted by 
information search, B) Unpredictable events, a split in a Kayak while on river, no emergency plan, C  
- F) Engaging with participants during observation to understand information in use 
During these sessions, there was no evidence of any consulting of reference material or official 
guides, suggesting that external sources of PGI and VGI were not used during the activity. This was 
surprising, since it was assumed that guide books and similar would be used while paddling. 
However, it was clear that environmental information cues, such as river levels and potential 
obstructions were actively sought, the main objective being the effective management (as opposed to 
minimising) of risk. These environmental cues clearly satisfy several of the relevance criteria in Table 
1, including accuracy, currency, and tangibility. In addition, verification was also important, where 
multiple cues (e.g. relating to presence of obstructions) were sought. The role of experience of fellow 
paddlers was also key, in terms of the search for, and interpretation of, external environmental cues. 
4.2 Diary Studies – use of information for trip planning 
Information accessed by the trip organisers centred on websites containing PGI (e.g. weather sites, 
official water records, etc.) and forums containing VGI data about specific locations (e.g. river 
reports, club websites, etc.). The searches for information were limited to those which the participant 
deemed as directly related to the activity rather than generic information websites. These included a 
mix of both VGI and PGI sources. The search of information sources was limited to those judged to 
have a high quality of source (Table 1), with an emphasis on VGI coming from within the wider 
kayaking community. Both PGI and VGI were predominantly used to make predictions about outdoor 
conditions, and were searched for close to the time of departure. The dynamic nature of information 
assessment was also apparent, as differences between the predicted and observed conditions served to 
lower the perception of the quality of source used. 
4.3 Focus Groups – detailed comparison of VGI and PGI 
Thirty two participants took part in four focus group sessions, each lasting approximately one hour. 
During the focus groups PGI sources mentioned included guide books, maps and official reports, with 
VGI focusing mainly on forums, amateur reports and social media. A detailed coding of the focus 
group including the number of references made to each theme and the number of participants who 
mentioned that theme enabled an investigation of the relative importance of the information relevance 
attributes and a comparison between VGI and PGI; see Table 2 and Table 3 below. Note that the 
salience of specific attributes is being used as a surrogate for their relative importance. It is assumed 
that those attributes of information that are most important would also be those which are mentioned, 
particularly when probes based on ‘why?’ are used as prompts throughout the focus groups.  
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Relevance Theme Sub Category Themes From Data VGI PGI
Negative Costs money to aquire 0 5
Positive Easy to access 2 2
Free to get hold of 4 0
Positive Acurate 7 5
Less biased 1 0
Negative unfriendly sources 5 0
Friendly sources 4 0
Availability of Information Positive Large volume of info available 2 0
Negative Sometimes Vague 1 9
Positive Well structured 0 5
Negative Out of date 3 17
Positive Up to date 16 2
Negative Incomplete 4 11
Positive multiple sources converge on truth 6 3
Unique Information 2 1
Negative Opinionated 11 13
Puropseful Misinformation 7 0
Unreliable or incorrect 14 4
Positive Reliable 11 19
Trust personal contacts the most 9 0
High Tangibility 7 8
Low Tangibility 20 20
Negative not as good as experience 1 1
Positive The best form of information 2 0
Quality of Sources
Accessibility
Accuracy
Affectiveness
Clarity
Currency
Depth, Scope, Specificty
Tangibility
Verification
 
Table 2 - Information characteristics results – cases coded 
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Relevance Theme Sub Category Themes From Data VGI PGI
Negative Costs money to aquire 0 6
Positive Easy to access 3 4
Free to get hold of 5 0
Positive Acurate 15 5
Less biased 1 0
Negative unfriendly sources 6 0
Friendly sources 5 0
Availability of Information
Positive Large volume of info available 3 0
Negative Sometimes Vague 1 12
Positive Well structured 0 8
Negative Out of date 4 30
Positive Up to date 23 2
Negative Incomplete 8 22
Positive multiple sources converge on truth 11 8
Unique Information 2 1
Negative Opinionated 26 22
Puropseful Misinformation 8 0
Unreliable or incorrect 18 5
Positive Reliable 28 33
Trust personal contacts the most 18 0
High Tangibility 14 9
Low Tangibility 44 40
Negative not as good as experience 1 1
Positive The best form of information 4 0
Accessibility
Accuracy
Affectiveness
Verification
Clarity
Currency
Depth, Scope, Specificty
Quality of Sources
Tangibility
 
Table 3 - Information characteristics results – coding references 
This study identified accuracy, clarity, currency, depth & scope and quality of information sources as 
being those of highest relevance to the participants within this study. Note that the tables above only 
summarise the data from the focus groups. Table 4 below summarises the main findings from the 
focus groups in relation to the information relevance framework of Barry and Schamber (1998). 
Quotes from participants are included to exemplify key points, and are referenced to participants thus: 
[xx]. 
Relevance 
Attribute 
Outcomes Example Quotations 
Accessibility  Cost of PGI being an inconvenience rather 
than a factor preventing acquisition of 
information 
 VGI was easy to access 
 VGI being free 
Quality of [PGI] varies a lot and you need to pay 
before you see what you get [#2-3-09] 
People don’t generally want money for [VGI] 
[#2-3-09] 
Accuracy, 
validity 
 VGI was perceived as more accurate than 
PGI 
 Multiple sources (particularly VGI) used to 
converge on a truth 
[it is] easier to judge the difficulty [of the river] 
due to [VGI’s] better opinions & more detail 
[#2-1-02] 
 
Affectiveness  Low prominence given to VGI exhibiting 
affectiveness, with little impact on users’ 
desire to use VGI 
Even farmers say: “look guys; if you go down 
that track you have a better access to the water” 
[#2-4-03] 
Availability of 
information 
 Little comment on the quantity of VGI 
available 
 No comment about PGI availability, even 
though PGI is highly visible in the UK 
(Ordnance Survey 2010) 
It’s free and there’s lots of it. Everybody has 
their own opinions about it, which means there’s 
a lot of opinions and you don’t know if that is 
right [#2-4-04] 
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Clarity  PGI was sometimes vague and hard to 
understand 
 VGI offers clarity to a degree that is not 
offered by PGI 
If you’re reading it out of a book you might not 
quite understand certain aspects [#2-3-06] 
[VGI is] often produced in a more usable format 
and more accessible [format. You’re] not 
trawling through information on forums [#2-4-
05] 
Currency  PGI tends to be out of date 
 VGI is more up to date and better at 
reflecting current conditions 
What maps and guidebooks don’t give you is up 
to date information. Just because it was a good 
guide to the river five years ago doesn’t mean 
it’s a good guide to the river now [#2-1-05] 
[VGI is] often more accurate with [the inclusion 
of] real time information [#2-1-02] 
Depth, scope, 
specificity 
 PGI is seen as more incomplete than VGI 
 PGI can describe the general terrain better 
 VGI can describe specific details better 
 Better to use multiple sources 
Like we said with maps, you can’t gauge, …bank 
levels, …it’s, there more for distances and 
everything like that [#2-1-08] 
I think you use it, all these little bits of 
information to build a whole picture of what you 
want to do [#2-1-04] 
Quality of 
sources 
 Both PGI and VGI are opinionated 
 Homogenous sources provide better 
information 
 General level of distrust in the quality of 
VGI 
 PGI is seen as more reliable than VGI 
Locals will probably know more about access, 
but locals are often not kayakers [#2-1-07] 
[PGI is] usually [a] very trustworthy source with 
high level of experience [#2-4-01] 
Tangibility  Responses related to low tangibility 
outcomes 
I think… local knowledge is better than the 
[professional information]” [#2-1-08] 
Verification  VGI and PGI are no substitute for 
experience; the best form of information 
I think people that have done the river before are 
the best people to talk to. They know your level 
of paddling ability and if they think ‘oh no, it’s 
not for you’, they’ll say ‘it’s a great river… but I 
don’t think you’re at that level yet’ [#2-1-08] 
 
Table 4 – Main findings from the focus groups 
5 Discussion 
The analysis of VGI and PGI according to the relevance framework of Barry and Schamber (1998) 
has shown some clear differences in the perception of these information sources by end-users. This 
study showed that PGI has a lower degree of perceived overall depth about specific locations than 
VGI, but a great degree of overall scope and consistency of coverage. The participatory observation 
showed that when the users talked about VGI sources, the topics covered were also of greater 
diversity than their PGI counterparts. Consequently, PGI provides information on the general, wide 
reaching topography, while VGI provides detail about specific locations, sometimes in much greater 
detail, but with patchy coverage. Levitin and Redman (1995) suggest that scope and the level of detail 
are important dimensions of data quality, which alongside price and value is one of the key criteria for 
product selection (Zeithaml 1988). Quality judgements in relation to information-based products are 
therefore important in terms of their adoption by potential consumers. 
VGI sources were preferred in situations where the geographic features being described altered 
regularly (e.g. water levels); in contrast, PGI was preferred when describing relatively static 
geography (e.g. topography). These findings are in agreement with Nolan (1976) and Schuett (1993) 
who commented that information received from informal sources is the most informative due to its 
ability to reflect changes in the environment. 
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This is not just due to the volunteered nature of the information, but critically, is also influenced by 
the channels through which VGI tends to be communicated. Information collected and distributed 
through regularly updated, interactive channels (rather than through the slower traditional mediums 
such as print with longer refresh cycles) has a higher chance of reflecting current conditions and 
satisfying the currency requirement within the relevance framework of Barry and Schamber (1998). 
The finding that VGI is best suited for fast changing geography that may be hard to capture through 
traditional mediums is directly in line with the concepts outlined by Goodchild (2007a) when he 
defined the term Volunteered Geographic Information. 
The comments of the participants suggest that VGI possesses a higher level of clarity than PGI. This 
concept of users finding higher degrees of clarity within data provided by other similar (homogenous) 
contributors is in line with Parker et al. (2010). Whilst investigating the various users involved in 
VGI, Parker et al. (2010) noted that members of specific user groups are more likely to use 
information provided by their own user group than that contributed by outsiders, even though this 
‘outsider’ information may actually be equally useful. Of particular interest are the remarks of Schuett 
(1993) that within situations of risk, information from within the user community is particularly 
valued. Rogers (2003), in a broader context, also demonstrated that the more homogenous two 
individuals are, the easier it is for ideas and information to be shared between them. In this study, 
kayakers understood kayakers, and in a wider context of use this study demonstrates how the 
relevance of VGI may be linked to the homogeneity of the contributor and user. 
Although the completeness of individual information sources was of importance for participants 
within this study, the diary studies in particular highlighted how for many of the issues faced in 
planning, multiple information sources were used to meet the needs of the user – verification was 
important. Individual PGI sources were more often described as accurate than VGI sources; more 
VGI sources were used in the ‘convergence of truth’ than PGI sources. This is in line with the 
information interaction perspective of Hertzum et al. (2002) - in order to achieve a level of confidence 
an information seeker is comfortable with, they must collect multiple sources of information to 
counteract the limitations of individual pieces of information. The higher the risk (in the broad sense 
of the term) of the activity, the more important this issue appears to be. Barry and Schamber (1998) 
remarked that conditions of use incorporating high rates of change (e.g. the weather) resulted in 
higher perceived significance of information verification. Although not represented within Tables 1 
and 2, this element of verification is present in the use of multiple information sources to converge on 
a truth. Finally, Bishr and Janowicz (2010) also commented that as long as a proxy for establishing 
trust in VGI is put in place, the multiple combination of information has great potential for realising 
the concept of a fully integrated digital earth. 
Although VGI is often distributed under a Creative Commons licence and is therefore free to access 
(Goodchild 2008), this does not make it appear more appealing to the user; or to make PGI 
comparatively less attractive. The diary studies showed that participants used whichever information 
source they felt most likely to solve their information needs; be it either free or at cost. This may be 
explained by the work of Richins and Bloch (1986) who asserted that the higher the perceived risk, 
the higher the involvement in the information search. This would suggest that individuals are more 
willing to spend resources (effort and/or money) for information if there is risk associated with an 
activity. As Borlund (2003) commented: “the relevance of a document should be judged on the basis 
of its content rather than its physical properties, such as physical availability or monetary cost”, 
which would explain this use of PGI. The finding that participants would pay for information if it was 
seen as appropriate and useful is interesting, partly due to the fact that proponents of VGI hold the 
free nature of their information up as a key reason why VGI is better and more appropriate for 
general use than PGI (Flanagin and Metzger 2008, Parker et al. 2010). Consequently there may be an 
inverse relationship between an activity’s risk and importance of the accessibility attribute (including 
the free nature of VGI). 
Participatory observation highlighted how before, during and after kayaking sessions club members 
would share experiences, contacts and sources with each other while talking about trips they wished 
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to plan and undertake. This demonstrates how through formal and informal means VGI is created, yet 
the lack of comment on this during the focus groups demonstrates how the participants did not see this 
information sharing as an explicit activity. This highlights the need to find new ways of encouraging 
users to contribute, otherwise VGI will not fulfil its potential  
The main limitation of the study is the issue of generalising these research findings from kayakers to a 
wider audience. Kayakers were used solely as an example of a single demographic that was necessary 
in order to study situated use of information sources. Kayakers and the kayaking task can be 
characterised in terms of social groups seeking information in order to plan and undertake an activity 
where outcomes matter. In addition, both micro and macro levels of geographic information are 
highly relevant. These characteristics are seen in a wide range of information seeking activities, where 
it is important to maximise the relevance of information available to end users. In addition, a 
theoretical framework was employed that focuses on the core qualities of information – i.e. this 
framework is user-task and information-source agnostic and has been applied widely in a range of 
application domains (Saracevic 2007b). The data from the study relate to kayakers, since they were 
the subject of study. However, the findings are applicable to multiple instances of information use that 
share the characteristics described above. 
6 Conclusions 
The aim of this study was to use a user-centred approach, and an information relevance theoretical 
framework, to investigate how VGI and PGI are used within a situation where information ‘matters’. 
Relevance, comprising specific attributes, has been a useful concept for comparing the relative 
qualities of PGI and VGI in relation to the needs of the end user. 
VGI was shown to possess specific advantages to the user community. It is easy to access while 
offering a wide spatial coverage of potentially up-to-date information on geographic regions 
important to the disseminating community. Although it can be influenced by subjective interpretation 
from contributors (as well as potential purposeful misinformation) it was generally considered reliable 
and relevant by participants, particularly when it came from within the user community. Additionally 
in some cases it was seen as more accurate than PGI with a higher degree of clarity and specific 
detail. It was also able to react to dynamic changes in the environment or other important factors (e.g. 
weather conditions).  
The verification of VGI, and the quality of the source, are critical issues that influence the extent to 
which VGI is deemed relevant by a user group. Verification can be achieved by reference to multiple 
sources that ‘converge on the truth’. Quality of source comes from knowing (and understanding the 
significance of) the credentials of the contributor. As an information source, participants felt a 
surprisingly low level of affection towards it, and although there was a large quantity of VGI 
available, users still perceived it to have limited availability. Additionally, while the detail of VGI 
relating to specific geographic features was relatively high, its overall geographic coverage was 
poorer than that of PGI. 
The study suggests great potential for VGI to counteract the shortcomings of PGI sources in relation 
to the needs of the user. The integration of these two forms of data within a ‘mashup’ could combine 
the structure, consistency and source quality of PGI with the currency and intuitive appeal of VGI. 
Such mashups would have higher personal relevance (Table 1) than could be achieved by either VGI 
or PGI alone. 
A theoretical framework was used to analyse information use within this study. This allows the 
findings to be generalised to a wide range of situations where geographic information is being used by 
individuals, and where outcomes ‘matter’. This paper builds on the noted differences between VGI 
and PGI in use, and consequently supports the view that the best way to provide advantage to a user is 
through combining both forms of information, to deliver a best of both worlds situation. However, as 
this paper has shown, the best of both worlds depends on user judgements rather than purely on 
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objective geographic truth. Consequently in order to produce highly satisfying, enjoyable and 
functional products combining VGI and PGI a user centred design perspective should be taken that 
takes into account the end users, their activities, their context, and the attributes of information that 
are of critical importance. 
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